Organ-specific cell division abnormalities caused by mutation in a general cell cycle regulator in C. elegans.
The precise control of cell division during development is pivotal for morphogenesis and the correct formation of tissues and organs. One important gene family involved in such control is the p21/p27/p57 class of negative cell cycle regulators. Loss of function of the C. elegans p27 homolog, cki-1, causes extra cell divisions in numerous tissues including the hypodermis, the vulva, and the intestine. We have sought to better understand how cell divisions are controlled upstream or in parallel to cki-1 in specific organs during C. elegans development. By taking advantage of the invariant cell lineage of C. elegans, we used an intestinal-specific GFP reporter in a screen to identify mutants that undergo cell division abnormalities in the intestinal lineage. We have isolated a mutant with twice the wild-type complement of intestinal cells, all of which arise during mid-embryogenesis. This mutant, called rr31, is a fully dominant, maternal-effect, gain-of-function mutation in the cdc-25.1 cell cycle phosphatase that sensitizes the intestinal lineage to an extra cell division. We showed that cdc-25.1 acts at the G1/S transition, as ectopic expression of CDC-25.1 caused entry into S phase in intestinal cells. In addition, we showed that the cdc-25.1(gf) requires cyclin E. The extra cell division defect was shown to be restricted to the E lineage and the E fate is necessary and sufficient to sensitize cells to this mutation.